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Cadmium is a ubiquitous, non-essential element which 
possesses high toxicity to both humans (BETON et al., 
1966; FRANT and KLEEMAN, 1941; KOBAYASHI, 1970; TOWN- 
SHEND, 1968) and aquatic organisms (BIESINGER and CHRIS- 
TENSEN, 1972; EATON, 1974; EISLER, 1971; PICKERING and 
GAST, 1972). In recent years, cadmium and cadmium com- 
pounds have been used extensively by different indus- 
tries (electroplating plants, mining, pigment works, 
etc.) producing sharp increases in contamination of air, 
water and soil (FLEISCHER et al., 1974; FRIBERG et al., 
1971). Humans, in turn, may be exposed from a number of 
different routes, but that through food seems to be the 
most important. Many studies have investigated the cad- 
mium content of foodstuffs (ISHIZAKI et al., 1970; LENER 
and BIBR, 1970; SCHROEDER and BALASSA, 1961). These 
indicate that "normal" levels are below 0.05 ppm, wet 
weight, with the exception that certain seafoods may 
contain higher concentrations (ISHIZAKI et al., 1970; 
SCHROEDER and BALASSA, 1961). 

The Public Health Service (Shellfish Sanitation Branch) 
continually collects and maintains data on metal levels 
in shellfish from approved shellfish areas. On the East 
Coast, three species are surveyed: the quahaug, Mer- 
cenaria mercenaria; the surf clam, Spisula solidi~; 
and the eastern oyster, Ostrea virginica. While a 
standard for cadmium in ~ i s h  does not exist, the 
highest value for this metal in any of these shellfish 
from approved areas is 1.9 ppm (wet wt.) (PHS data, 
April 1976). In the present Public Health Program, 
neither the sea scallop Placopecten magellanicus nor 
ocean quahaug Arctica islandica are regularly surveyed 
(LAMB, 1976). Both Species are found in deeper continen- 
tal shelf areas and hence presumably farther removed 
from coastal sources of contamination. 

In recent years in the mid-Atlantic, the marketing of 
the sea scallop has become increasingly important with 
landings between 1974 and 1975 increasing by 81% (PILEG- 
GI and THOMPSON, 1976). Furthermore, more than 80% of 
these commercial landings were caught between 12 and 
200 miles offshore (a total of 3557 kg, wet weight with 
shell). There is at preSent much more limited fishing 
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for the ocean quahaug; however, the potential for com- 
mercial exploitation is great (SAILA and PRATT, 1973). 

In view of the present importance of the sea scallop and 
the potential of the quahaug in the shellfish industry, 
in addition to the lack of published information on cad- 
mium levels in these species, we present here some data 
on cadmium (and other trace metals) in these organisms. 
Samples are from a region of the continental shelf (Fig- 
ure I) which at present is reportedly fished for scallops 
(SAILA and PRATT, 1973). This area is removed from any 
large-scale inputs of trace metals from human activity 
(e.g. dredge spoils, industrial or municipal sewage 
sludge disposal). 

METHODS AND MATERIALS 

Shellfish were collected during three surveys (September- 
October 1974; April 1975; July-August 1975) with a Craw- 
ford rocking chair dredge (effective mouth width 51 cm) 
and a 9.2 m Wilcox bottom trawl. Animals were removed 
from the collection gear on deck and placed immediately 
in Ultrex-grade nitric acid-washed, high-density linear 
polyethylene plastic bags and frozen. 

Shellfish were shucked, thawed, and pooled in the lab- 
oratory. All trace metal sample preparation except for 
mercury involved sulfuric acid - nitric acid ashing fol- 
lowed by atomic absorption or atomic emission spectro- 
photometry. In the case of mercury, the above two re- 
agents were used, but followed by potassium permanganate 
digestion with analysis by the cold vapor technique. 

RESULTS 

Data are summarized in Tables I and 2 in ppm, wet weight. 
Included are data for six other trace metals as well as 
cadmium. The mean values for cadmium in the sea scallop 
and ocean quahaug are 3.05 and .40 respectively, or a 
ratio of 7.63. Similar ratios for the other metals aver- 
age one or less. 

DISCUSSION 

All metal ratios except cadmium are what might be expec- 
ted on an anatomical basis, assuming approximately equiva- 
lent ability to concentrate metals in the two species. 
Since relatively more of the whole scallop is muscle 
and metals tend to be concentrated more in the visceral 
mass than muscle, the generally lower values for the 
sea scallops are reasonable. However, the values 
for cadmium are high which may indicate a propensity to 
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Figure i. Location of study site and area commercially 
most important for the sea scallop. 
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concentrate this metal. This is consistent with other 
scallop species (BROOKS and RUMSBY, 1965; EISLER, 1971; 
MULLIN and RILEY, 1956). 

High values for cadmium were also noted in the livers 
of other marine molluscs, for example, some cuttlefish 
contained i0 to Ii0 ppm (wet wt.) while ~ japonica, 
a roll shell, contained 92 to 420 ppm ( l ~ t  al., 
1970). Similarly, PRINGLE et al. (1968) reported cadmium 
concentrations from 0.i to 7.8 ppm (dry wt.) in oysters 
from the east coast of the US and from 0.2 to 2.1 ppm 
in those from the west coast. These findings are in 
agreement with the known accumulation of many elements, 
including cadmium, in the molluscs; a fact which may also 
explain the relatively high values of cadmium in unpolluted 
areas. 

The data also indicate that zinc concentration are high 
in both organisms. This is not unusual in view of the 
essential role of zinc in many enzymatic reactions. 

The higher levels of cadmium in marine organisms are 
usually associated with levels in the ambient water 
usually the result of pollution. However, we have 
presented data on organisms from an area considered 
relatively unpolluted and distant from any major sources 
of inputs. This study has accentuated the need for a 
systematic, planned survey of the distribution of cadmium 
in the shellfish along the continental shelf. This 
should include simultaneous collections of water and 
sediment. In addition, laboratory investigations of 
uptake in these species from water and food would be 
desirable. 

It is necessary to determine the relationship, if any, 
between variation in cadmium values in shellfish, water, 
and sediment. If this information were available for a 
large enough synoptic sampling of continental shelf con- 
ditions, it would be possible to determine if a case 
could be made for a direct relation between areas of 
high metal input and high burdens in shellfish. Existing 
data are too scattered and lacking in systematic form 
to allow such an elementary inference. 
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